ABSTRACT. Stakeholder and public participation in natural resources management (NRM) is now widely accepted as necessary to achieve sustainable development outcomes. Yet, effective implementation of participatory processes necessitates wellcalibrated methods and tools, as well as carefully honed facilitation skills that are difficult to gain without practice. Practitioners and academics leading these processes are thus encouraged to better reflect on, prepare, and justify their interventions, before starting to work in the field with stakeholders. Our paper shows how a Simulation Community of Practice (SCoP) was set up to support improved participatory practice. The specificity of this community is that its members not only discuss planned participatory interventions, but also simulate these processes by adopting roles of future participants, and by working through the different steps of the workshop that will be later implemented in the field. The evaluation of our approach shows that individual and social learning of participants in the SCoP is developed, leading mainly to improved facilitator skills and to calibration of the participatory methods and tools being tested. A space is also provided for deepening reflection on the purposes of the participatory process and the values that guide these interventions. Our experience could provide a model for others around the world to set up their own SCoP to support participatory NRM practice. Further improvements to our SCoP and new ones could be made by enhancing the feedback mechanisms between the field sites and the community, in order to encourage more cumulative learning and to reinforce the members' interest, maintaining their involvement in the community over time.
INTRODUCTION
Stakeholder and public participation in natural resources management (NRM) is now widely accepted as necessary to achieve sustainable development outcomes (United Nations 2002, United Nations Development Programme (UNDP) 2006). The reasons for this include: (1) that local people and other stakeholders have a democratic right to freedom of expression and to have a say in decision-making processes that will affect their lives and livelihoods, whether this is through the election of others to represent their views (representative democracy) or directly where they provide their own individual views (participative democracy) (United Nations Economic Commission for Europe (UNECE) 1998, Gaventa 2004); (2) in order to make decisions and implement many management strategies in areas where power and resources are dispersed, the resources and collective agreement of many stakeholders are commonly required (Daniell et al. 2010a) ; (3) stakeholder and local knowledge can be accessed and used in the development of better informed and more widely acceptable and implementable management strategies (Stern and Fineberg 1996, Fischer 2000) ; and (4) participation processes can lead to social learning and social cohesion , Bousquet et al. 2002 , Ison et al. 2004 , Pahl-Wostl and Hare 2004 , HarmoniCOP 2005 , which are necessary for coping with future challenges, such as biodiversity loss, climate change, and freshwater use (Rockström et al., 2009 ). There are now great numbers of examples of participatory resource management processes across the world that range in size from local processes with small groups to multi-level and multi-national endeavors (see Holmes and Scoones 2000 , Etienne 2010 , von Korff et al. 2012 for some collections of examples). Despite the growth of the capacity of many organizations and individuals to develop, manage, and implement such processes, practitioners generally face common issues and challenges when working in the field (Table 1) . Table 1 shows that many choices need to be made when designing or leading a participatory NRM process. These choices relate to aspects which include the objectives of the process, the selection of participants, the design and implementation of the process, the methods and tools, and the scope of evaluation. Table 1 also underlines the importance of facilitation skills for implementing these processes in the field. Consequently, two types of issues naturally arise for practitioners or academics leading participatory NRM processes: (1) how "good" decisions can be made related to participatory process design, implementation, and evaluation; and (2) how sufficient practical knowledge and skills can be developed in order to effectively facilitate the participatory process. Additionally, when working in the field with stakeholders, practitioners face many other social, ethical, political, and technical challenges (Table 1) due to the complexities and dynamic nature of local contexts, as well as to the uncertainties associated with impacts of actions and external factors. Some commonly experienced challenges or http://www.ecologyandsociety.org/vol18/iss1/art36/ Table 1 . Some key challenges related to participatory processes in NRM Issues related to participatory processes in NRM Challenges related to these issues References to investigation of these challenges
Problem and boundary identification considered in NRM analyses and planning NRM problems that require the set-up of a participatory process are often complex, uncertain, and related to socio-political issues that do not have predetermined solutions. Thus, their analysis requires a suitable multi-disciplinary approach for managing wicked problems or "messes." (Ulrich 1983 , Janssen and Goldsworthy 1996 , Rosenhead and Mingers 2001 , Fischer 2003 , Khisty 2006 Participatory process design Designing a participatory process and choosing the appropriate methods in a given NRM context depend on so many variables that it is difficult to undertake them in a standardized and linear manner. Rather, it requires a more open and adaptive process. (Stern and Fineberg 1996 , Edelenbos 1999 , Beierle and Cayford 2002 , Creighton 2005 , Daniell et al. 2010b Identifying and deciding who participates is a delicate strategic question with consequences for resource use, methods, equity, decision acceptance, implementation capacity, etc. Understanding participants' interests in participating in the process, including potentially hidden motivations and agendas of stakeholders, such as resistance to the process or to other stakeholders, is crucial to support effective process design. Development and use of participatory methods and tools Participatory methods and tools need to be well calibrated and attractive because stakeholders' time is limited. Tests are necessary before working in the field.
( Borrini-Feyerabend et al. 2000 , Chambers 2002 , Lamers et al. 2010 , Kaner 1996 , Schwartz 2002 Facilitation is crucial. The facilitator needs a range of social and technical skills to handle a range of different situations, participants, and attitudes. Skills are improved through practice. Ethical and political issues, including the potential changes to existing power structures incited by the participatory NRM process
The values that guide the intervention should be clarified before starting the process, as they will directly affect its design. In particular, understanding and coping with power asymmetries between participants requires fine-tuning of the process and tools used. (Arnstein 1969 , Taket 1994 , Midgley 2000 , Freire 2001 , Cahill et al. 2007 , Sultana 2007 , Barnaud et al. 2010 The question of to what extent decision makers are willing to take into account the stakeholders' opinions is often a key point of debate when leading participatory processes. Evaluation and outcomes of participatory processes Participatory processes lead to various outcomes that are not always planned. Evaluating, measuring the impacts, and learning from these experiences require a large spectrum of analysis. (Rosener 1978 , Guba and Lincoln 1989 , Syme and Sadler 1994 , Webler 1995 , Estrella and Gaventa 1998 , Rowe and Frewer 2000 , Brinkerhoff 2002 , Daniell 2008 , Jones et al. 2009 disruptive events for fieldwork can include: extreme climatic events, such as floods and droughts; political tensions and changes in local leadership; emergence of conflict; policy crises such as food shortages or trade sanctions; and privatization of public services. Practitioners and academics intending to lead participatory NRM processes in such contexts are, therefore, to be encouraged to better reflect on, prepare, and justify their interventions. This reflection is required before starting to work in the field with stakeholders to ensure the greatest chance of supporting knowledge development and positive change for local communities and their NRM systems.
Research has shown that professionals sharing similar concerns and wishing to resolve problems or improve their practice sometimes collaborate through "communities of practice" (Lave and Wenger 1991, Brown and Duguid 2000) . These communities of practice (CoP) support situated learning -a process through which knowledge is co-constructed-in order to improve participants' skills, but also to reinforce the meaning of their action (Lave and Wenger 1991) . This paper describes an experience in developing and using a CoP that aims to test participatory processes to be used for NRM before implementing them in the field with real stakeholders. As the approach used in this CoP relies on virtual experimentation, we have called it a "simulation community of practice" (SCoP). During these simulations, participants of the SCoP act out the roles of stakeholders, mobilizing their own field experience and knowledge of typical stakeholder perspectives, with the aim of questioning the experimental design of the participatory process and the capacity of the facilitator to deal with participant interactions. The SCoP, therefore, aims to help practitioners and researchers make strategic and well thought-out choices related to their participatory NRM processes and hone their facilitation skills.
In this paper, we explore to what extent the approach promoted through a SCoP may lead to outcomes that can support practitioners in the design and the implementation of participatory NRM processes. We first present the history and context of the SCoP, then a theoretical framework used to analyze our experiences. We then describe our research approach, clarify our research questions, and present the evaluation of the SCoP. Finally, we discuss to what extent such a CoP can help in coping with the key challenges related to participatory processes in NRM mentioned in Table 1 , and outline some issues for future research and practice.
HISTORY AND CONTEXT OF THE SIMULATION COMMUNITY OF PRACTICE
We initiated the SCoP in response to problems we faced in various action-research projects (e.g., SIRMA, NEWATER, AQUASTRESS) in which we had to design, test, and evaluate new ways of involving stakeholders in NRM processes (a special feature has been published based these experiences: http://www.ecologyandsociety.org/issues/view.php?sf=43). As we were responsible for facilitating participatory workshops in the field with local stakeholders, we were looking for support to better prepare our interventions. Indeed, even if some of us had previous experience in this kind of intervention, the majority lacked competencies and experience in such work. Thus, we decided to meet and form ourselves into a community of practice dedicated to facilitation and participation. As we wanted the meeting sessions to treat the approaches and problem scope of the planned interventions rather than just discussing the methods, we quickly agreed that CoP participants would role-play the stakeholders' challenges and field site problems to be discussed. Thus, most sessions served to simulate workshops that one of the members had to later facilitate in a real-life setting. Most of facilitation and simulation methodologies trialed through the SCoP were based on previous research and practice experiences, mostly inspired by simulation and gaming techniques, as well as facilitation guides (Kaner 1996 , Schwartz 2002 , Dionnet et al. 2008 . We attempted to provide a safe space for participatory process designers to investigate their facilitation competencies and to fine-tune potential use and impacts of their proposed tools, as well as to question the overall intervention philosophy and methodology.
Because the first members were mainly researchers working on participatory water management and irrigation issues, this theme maintained an important place in the SCoP. Other themes have nevertheless been addressed, such as fire risk management, natural area management, urban planning, and fisheries management. In fact, the SCoP does impose any restrictions on the themes addressed, as long as the focus of the sessions is related to participation issues for NRM.
Most of the members are researchers employed in the same French multidisciplinary research unit (UMR G-EAU), who lead action-research programs on participatory water management. But the SCoP also involves researchers from different organizations, as well as some professionals from the public and private sectors in charge of more operational interventions. In fact, three of the founders created a private consulting company (http://www.lisode.com/index.php/ english/home.html) and switched their work from the research unit to their own enterprise. Because they continue to collaborate with researchers of the UMR G-EAU and share research projects with them, they still pursue their involvement within the community. More details related to the structure and the main rules of the SCoP can be found in Appendix 1.
Apart from the first two sessions, which aimed to clarify the objectives and rules of the community, most of the sessions aimed to test and improve participatory tools such as facilitation methods and participatory set-up, including the use of simulation tools, role-playing games, participatory modeling exercises, and participatory forecasting. Some sessions have also been dedicated to the design of a participatory process or to its analysis, once it has been implemented in the field.
A "typical" session tends to have the following elements:
q An introduction, where the participants are introduced to each other and the session's agenda is presented;
q A presentation of the real-life context of the workshop to be facilitated; q A simulation stage in which the session organizer facilitates participants' role-play through the planned workshop (Fig. 1) ; and http://www.ecologyandsociety.org/vol18/iss1/art36/ q A debriefing period in which this particular simulated approach to facilitation and participatory methods is discussed.
The final discussions would usually not only address the specific workshop facilitation issues, but also more basic concerns related to the context of the project and process in which the workshop was embedded. Issues in this area of discussion commonly included: examining in which sequence different workshops of the planned participatory intervention are to be held and to what extent this plan seems to be a good idea; which stakeholders are planned to be involved (or ought to be involved) in the workshops; and whether more political or other type of support for the proposed intervention might be required. 
THEORETICAL FRAMEWORK
In this section, we propose a theoretical framework that will help us analyze our experience. We divide the framework into two main parts: one that looks at the "external effects" of the SCoP on participatory interventions; and a second that concentrates on the "internal effects" produced by our work in the SCoP.
As previously mentioned, the concept of a CoP was first proposed by Lave and Wenger (1991) . The main objective of a CoP is to support situated learning for a group of people with a shared interest. Lave and Wenger (1991) stress that knowledge development not only takes place inside individuals' heads, but can also be co-constructed through a social process. This process includes two mechanisms: participation and reification. For Wenger (1998), the term "participation" is used to describe the experience of the participants who engage themselves in the social process. "Reification"-which is the process of transforming an abstraction into a concrete object-gives a shape to these experiences and includes the production of concepts, tools, symbols, stories, words, and meaning. In this context, reification should not be seen as the reduction of a complex experience to a simple element, but rather as the production of an intermediary object that helps the group members to coconstruct knowledge.
To better understand the meaning of Wenger's theory, it can be useful to refer to Piaget's knowledge construction theory (1977) . To describe the process of cognitive change, Piaget (1977) proposes three stages. During the first stage, individuals discover a new problematic situation. They find themselves confronted with some type of contradiction: a conflict between what they do or think and the feedback they receive from their environment. This is the "destabilization" stage, where previous knowledge or behavior is being tested. During the second stage, individuals realize that they need to reappraise the way they think or act. This is the "awarenessraising" stage, which can lead to a trial-error process of evaluation of alternatives, or to individuals asking for help in order to find a solution. The third stage is dedicated to "abstraction."
The individuals encapsulate what they have experienced in their consciousnesses and reorganize their operational plans. This is the stage of new knowledge construction.
Piaget's theory focuses on the psychology of individuals confronted with a problem they have to resolve. We can also use this theory to understand the exchanges and learning that take place in a social environment. Differences in points of views and interests can lead to an individual's destabilization. Exchanges within the group give participants the opportunity to become aware of the way they function, as individuals and as a group. Finally, because the group in a CoP shares common objectives, participants are encouraged to search for new operational plans. This collective construction creates both abstraction and reification, and supports the emergence of innovation-specifically, different ways of thinking or acting resulting from a change in understanding. Such a mutual learning situation is precisely described as social learning, as long as it becomes situated within a social unit such as a CoP (Reed and al. 2010) . Therefore, we can establish a relationship between the first two stages of Piaget's cognitive change process (1977) and the participatory exchanges that take place in a CoP (Wenger 1998) . Furthermore, Wenger (1998) stresses that these mechanisms of participation and reification not only produce individual and social learning, but also support "negotiation of meaning," which refers to "the process by which we experience the world and our engagement in it as meaningful" (Wenger 1998:53) . Meaning is being negotiated in the sense that the process "constantly changes the situation to which it gives meaning and affects all participants" (Wenger 1998:54) .
We have now outlined that a CoP typically supports individual and social learning and helps participants to collectively formalize the meaning of their actions, but to better analyze a Ecology and Society 18(1): 36 http://www.ecologyandsociety.org/vol18/iss1/art36/ CoP, we must also look at some of its other dimensions. According to Wenger (1998:2) , a CoP defines itself through three dimensions: "What it is about-its joint enterprise as understood and continually renegotiated by its members; How it functions-the relationships of mutual engagement that bind members together into a social entity; What capability it has produced-the shared repertoire of communal resources (routines, sensibilities, artifacts, vocabulary, styles, etc.) that members have developed over time." In addition, it seems important to look at the concrete outcomes produced by this process, in particular to what extent people engaged in a CoP apply what they have learnt or experienced in the real world.
Therefore, we can distinguish two distinct foci when evaluating a CoP:
(1) Internal effects within the group:
q Assessing participant and organizer perceptions of the usefulness of a CoP;
q Determining how participants interact within it;
q Investigating the learning processes, both individual and social, produced by their interaction, and which outcomes they produce (formalizing knowledge about something, negotiating meaning about an action..
.); and (2) External effects:
q Determining what concrete changes or improvements these learning processes produce related to the participatory processes' design and implementation.
METHODOLOGY
The theoretical framework described above helps focus our analysis on the questions we raised about the SCoP. As described before, our SCoP is based on the way people interact, and consequently, the way the learning processes occur. In our SCoP, these interactions are mainly produced by physically simulating the NRM participatory processes to be tested. This is carried out through highly interactive sessions where participants "play out" the proposed participatory processes. We call the SCoP meetings "sessions," the people who organize the sessions (and who will later implement these participatory processes in the field) "organizers," and the people who participate in these sessions "participants." These are not to be confused with the "stakeholders" who take part in the "workshops" we later implement in the field.
The first challenge of the SCoP evaluation was to identify concrete elements related to the way the sessions were organized in order to assess if they effectively supported the improvement of the design and implementation of the participatory NRM processes, and thus help to cope with the challenges identified in Table 1 . As this evaluation was carried out after the fact, we did not have the opportunity to make note of these interactions during these sessions, but we were able to investigate some of their consequences. Two types of data were used for this purpose: the individual session reports written by the organizer, which provide a summary of the session, including information of the debriefing (these are publicly available at www.particip.fr); and the feedback from session participants.
As we (the nine authors of this paper) are particularly active members of the SCoP, we also took this evaluation process as a further chance to develop learning between us and with the other members about our experience, as well as to be open to adjusting the SCoP based on this learning. This follows Guba and Lincoln's (1989) view of evaluation, which takes place as an intervention that is likely to impact and alter the object being evaluated. In this optic, we thus decided to lead a participatory evaluation program that aimed to mobilize all of the SCoP members involved in the first 20 sessions (from 2007.01.12 to 2010.05.03) in order to reflect on our collective practices and to gain further insights into this "simulation community of practice" approach and its wider impacts.
The analysis started with a review of the reports of the first 20 sessions, which provided us with a clear overview of their scope, including: who participated; which participatory methods and tools had been tested; which processes were discussed; and some of the main results from the sessions. We then undertook a two-part evaluation program. We first organized a debriefing session-to which all members were invited, and 16 participated (the report of the session is available at http://www.particip.fr)-in order to brainstorm and investigate the results and outcomes so far obtained throughout the life of the community, and to investigate the two main focus areas of interest highlighted in the theoretical framework. In particular, we debated what the organizers and participants perceived to be the usefulness of the sessions. We also took some time to discuss the strengths and weaknesses of the community, as well as desirable improvements such as enhanced learning outcomes. Secondly, and based on the results of the debriefing session, we conducted an e-mail survey with all participants and organizers of the SCoP sessions to assess their perceptions about the SCoP sessions.
In this survey, each session's organizers were asked to assess five propositions that aimed to clarify their perceptions about the main outcomes of the sessions that they had organized. The first propositions were related to the co-testing-through simulation-of a specific participatory method/tool, phrased as follows (direct translation from French): Did the session allow you to: (1) calibrate and improve the method/tool; (2) train yourself to facilitate use of the method/tools; (3) gain knowledge/experience from the participants about the method/tool. The next propositions were related to the future participatory process implementation in the field and phrased as follows: the session allowed you to: (4) clarify the objectives and the hypotheses behind the process; (5) work through http://www.ecologyandsociety.org/vol18/iss1/art36/ organizational management issues (contact people, potential participants, finding necessary resources, potential blockages, and opportunities, etc.).
Five other secondary propositions were assessed by all participants (including the organizers), to understand some of the more subjective outcomes of the SCoP, which were phrased as follows: Did the session allow you to: (1) participate in an interdisciplinary exchange; (2) discover a new field study site; (3) experiment with a participatory method; (4) participate in discussions with a community that shares the same interests; (5) spend some enjoyable time together. For all 10 propositions, qualitative comments could also be added to each response.
Participants of the SCoP provided their responses to the propositions on a five-point Likert scale, with these responses being able to be classified either more positively (strongly agree, agree) or more negatively (disagree, strongly disagree). The option of a moderate choice (neither agree nor disagree) was also provided. In addition, participants could answer, "I don't remember" or "I don't know," which have been grouped in the "moderate response" category in the analyses. The intention of the questionnaire was not to yield statistically interpretable results but rather to show broad trends in the perceptions of the respondents and to compare the relative proportions of participants benefitting or not in certain ways from their involvement in the SCoP.
RESULTS
We received 145 responses to the 207 questionnaires we sent (according to the number of sessions attended, each participant or organizer could answer several questionnaires). Out of these 145 responses, 32 were provided by the organizers of the sessions. This equates to a 70% response rate for all participants and a 97% response rate for session organizers. The results of this survey, outlined in Fig. 2 , are organized following the aforementioned research propositions, which address issues associated with internal effects (i.e., what participants perceive the usefulness of the SCoP to be, the learning processes) and outputs (i.e., the decisions/changes that the SCoP produced related to the design and implementation of participatory NRM processes). As previously outlined, no intentional observation was carried out to understand the way people interact within the SCoP during the simulation phase to explain the two learning stages presented by Wenger in 1998 (participation and reification), http://www.ecologyandsociety.org/vol18/iss1/art36/ but we draw a parallel between the results elicited from the brainstorming, debriefings, and survey and these concepts in the discussion section. Finally, we further investigate the meaning of the results of the survey by presenting some of the qualitative comments the participants added, as well as some further elements of context that could help readers better interpret the responses provided here.
What is the perceived usefulness of the SCoP? From Fig. 2 , it is clear that most organizers found that their session helped them better calibrate their method/tools. It also shows that the session provided a training opportunity in the use and facilitation of their method/tools, including gaining feedback from participants on them. To a slightly lesser extent, but still in the majority of cases, organizers were also supported in working through organizational management issues and/or clarifying the objective and hypotheses behind their processes.
It is also evident from the results that the sessions represented a generally pleasant experience, as almost all organizers and most of the participants agreed that they had spent some enjoyable time together during the SCoP sessions (this proposition received the maximum average of positive answers across all participants). For example, one participant indicated in the 2007.01.12 session dedicated to sharing ideas about facilitation, "I remember a period of discussion in a friendly atmosphere with a group of people who were convinced of the necessity to experiment with various participatory approaches and methods." It was also evident that the exchanges produced through the role-playing parts of the sessions were broadly appreciated by participants and were just one of the motivations for some returning to participate in the SCoP. For example, one participant who was involved in a role-playing activity around a participatory tool for groundwater management in the 2007.04.27 session wrote that it was a: "Very interesting session that motivated me to come back. I was interested in the problems raised in the field site as much as the methods used."
However, digging deeper into the results and summary of participation from the report analysis and qualitative evaluation comments, we saw that approximately half of the people who participated in the first 20 sessions of the SCoP (39 out of the 68) only attended one session, and another sixth (12 out of 68) only participated in two sessions (Appendix 1). There were multiple reasons that came out from these participants' evaluations for this weak implication in the SCoP, including that: some participants were interested in one topic only or came along to support a particular organizer; some participants left Montpellier; and some were not interested in the role-playing process used. Therefore, there are multiple reasons for the perceived usefulness or not of the SCoP for different participants, which will be further reflected upon in the discussion.
What Outcomes Did the Learning Processes Have on the SCoP Organizers' and Participants' Understanding, Knowledge, and Skills?
Learning by simulation As can be seen from the results in Fig. 2 , the majority of organizers agreed that SCoP sessions supported them in training themselves to use their methods or tools before their real workshops with stakeholders in the field. It is considered that this is the direct consequence of the role-playing exercise in the sessions during which the organizers put themselves in the facilitator role. This allows the organizers to test their participatory methods and workshop program with participants who role-play the future stakeholders.
For the participants, the sessions seemed useful to many of them for discovering new participatory methods (Fig. 2) . Again, the role-playing participatory process simulation setup allows the objectives of the organizer's process to be understood, along with the scope of the intervention and the way the participatory method functions. It appears from the results that if participants stated that they had learned about new methods, then they seemed to learn less about the field sites. Apart from the organizers of the sessions who did not answer this question (as they inevitably knew their site), many participants did not seem to discover anything new about the field sites; although this is, perhaps, due in some cases to the participants working in the same projects on the same field sites as the session organizer. Also, some sessions did not necessarily present specific field sites (three sessions).
However, the high level of negative answers could also demonstrate that in some sessions less time was dedicated to the presentation of the context compared with the participatory method simulation. Further information on this aspect of the workshop evaluation was gained through the qualitative responses associated with this proposition, where one participant indicated in the follow-up evaluation for the 2009.03.24 session, which focused on testing a multistakeholder approach for irrigation management in Algeria, that: "I also wanted to have feedback from the field, to follow this experience in order to see how the stakeholders appreciated the workshop." The participant was referring to the advice that had been given during the SCoP session and how it would have been useful to have a follow-up later on about how the adapted process had worked out in the field. From such a response, it was clear that the participant was seeking to learn more about the field study site and the impact of the SCoP session on the field work. This means that there is probably room for improvement in the SCoP regarding this aspect; in particular, that greater feedback could be provided to the community following the real workshops, in order for participants to better understand the field site process, and whether their advice was useful or potentially detrimental in the real stakeholder context. Such feedback would also allow http://www.ecologyandsociety.org/vol18/iss1/art36/ further reflection related to what extent the role-playing simulation sessions reflected the realities of the real workshops.
Learning together
The exchanges that occur during the role-playing simulation exercises and debriefing periods clearly allowed most organizers to obtain advice about the methods used. Thus, we can surmise that SCoP sessions allowed the organizers to learn from the participants' experiences. Much of this learning most probably occurred during the debriefing phase, when participants reflect openly to the group on what they think has functioned or not and why, and provide advice to the organizers on how they might improve the participatory method or process. However, how this learning process occurs is a question that could also be further studied through ongoing evaluation in later SCoP sessions. Additionally, it was noted in the debriefing evaluation for the SCoP that some participants' interests extend beyond an instrumental use of the community, instead acknowledging that a reciprocal relationship was entered into by many of the organizers and participants, who at different times reversed their roles and benefitted from the others' involvement in their different projects and field sites. This relational aspect of learning together is most likely a strong reason for maintaining ongoing interactions with the community.
Looking at the interdisciplinary knowledge exchanges and what this means for learning together, the results show that only approximately half of all the participants and organizers agreed they took part in an interdisciplinary exchange. As outlined in the section, "History and Context of the Simulation Community of Practice," the community was initially convened by researchers working mainly in the field of participatory water management. Although various disciplines were always present during the sessions, they were not necessarily equally represented. In particular, some social scientists were often more interested in the "why" questions related to the development of the participatory processes than in the "how" related to their design and implementation, which was often the key interest of the natural scientists or engineers (see below). As discussed in the SCoP evaluation debriefing, these exchanges and disciplinary cultural differences only came into play in some sessions, so for many participants the potential lack of conflict and need to step out of their comfort zones may have led some of them to disagree that there had been interdisciplinary exchange in the sessions. Such insights require deeper investigation in future research.
The last outcome is related to the clarification (and perhaps modification) of the organizers' values and positioning related to the participatory process. From the survey, over half of the organizers concluded that the sessions allowed them to clarify the objectives and assumptions underlying their processes. 
What Concrete Changes or Improvements Did these Learning Processes Produce Related to the Participatory Processes' Design and Implementation?
One of the main consequences of the learning experiences previously highlighted relates to the calibration or modification of the participatory methods and tools being tested. In some cases, the methods were completely changed; in others, it was simply better calibrated. As noted in the session summary reports, these changes or improvements were typically related to very practical aspects of the participatory methods, such as the timing in workshops, the supports used (charts, photographs, short texts...), the logistical layout of the space/room to be used or the facilitation rules, the phasing of the different steps, etc.
The learning experiences also had an impact on the organization of some practical aspects of the participatory process implementation. In some cases, the sessions gave the organizers the opportunity to make important decisions, such as deciding whether or not to use the proposed method/tools in their planned workshops; deciding when, how, and with whom the process was to be run; and deciding to ask for the support of a professional facilitator. In addition, there were times following certain SCoP sessions when members of the community initiated collaborative activities with others in the community to support the transfer of some methods or tools, and to work through some of their previous workshop design experiences to further enhance social learning and knowledge transfer. http://www.ecologyandsociety.org/vol18/iss1/art36/
DISCUSSION
As stressed in the introduction, practitioners and researchers face different issues and key challenges when designing and implementing participatory processes for natural resources management (NRM). Many difficult questions are raised due to the potential political and ethical implications of their participatory interventions. Moreover, facilitators of these processes often require training and practice to improve their facilitation skills. This means that both collective reflection on the implications of their proposed work and practical training are necessary for practitioners and researchers to succeed when facing these challenges. Consequently, in Table  2 , we interpret these results from the SCoP evaluation in relation to the key challenges outlined in Table 1 . In each case, the information from the session reports, debriefing session, and evaluation survey were used to establish to what extent (great impact, reasonable impact, little impact, no discernible impact) the SCoP has supported organizers and participants in responding to these challenges.
Importance of Simulation for Learning
Through the SCoP, a particular form of social interaction is played out by participants and organizers through the simulation process, potentially reproducing some of the possible interactions that could occur in "real life" during participatory workshops involving stakeholders. This "learning in doing" is central to Lave and Wenger's (1991) theory of situated learning. By developing such a process, we do not intend to predict the results of the workshop, but rather aim to improve or work on a number of challenges related to the participatory processes, such as: calibrating the methods and tools; training facilitators and improving their skills; clarifying the logic that guides the intervention; and working through organizational management issues of the process (Table 2) .
One common critique of the type of approach used in the SCoP is that the participants in the sessions are unable to reproduce the behavior of stakeholders because of differences in their knowledge and experiences. In fact, one of the key differences between the SCoP session simulations and reality is related to the stakeholders' room to maneuver, as, when the participants (of the SCoP sessions) are given a role, they are unable to predict whether they are underestimating or overestimating the different possible behaviors of real stakeholders. In our sessions, we have experiences of both, and practicing facilitators have found it useful to have learned about how to handle potential extreme behaviors.
There is some evidence, as shown by the results, that even if we are unable to closely reproduce reality, the simulations produce a number of outcomes that aid learning about how to handle situations that are likely to occur in a participatory workshop (e.g., questioning the objectives of the workshop, asking for the rules to be changed, not understanding what is asked, disruptive behavior). Facilitators are confronted with these possible situations and follow a situated learning process as described by Wenger (1998) . In our case, this learning process typically takes place with the following steps that match with what Wenger (1998) describes as "participation":
(1) the organizers simulate the facilitation of a participatory workshop; they discover that something does not work when negative feedback is received from their social environment (composed of the participants playing the stakeholders' roles); (2) The organizers realize that they need to reappraise the way they facilitate the workshop, or more generally to improve their methods or tools; (3) if the organizers are able to do so, they lead a trial-and-error process, or ask for help until they find an improved solution. The last step of the learning process that occurs within a SCoP session matches Wenger's (1998) "reification" concept: (4) the organizers run a debriefing of the experience with the participants and formalize some insights from the session, including about their facilitation skills, the methods or tools that were used, and the scope or organizational logistics of the process.
Open Feedback and Negotiation of Meaning
The SCoP is not the only community in existence that tests or reflects upon forms of participatory research intervention to enhance field work. For example, participatory or companion modelers often test their methods before using them in the field (Etienne 2010) , although these are generally tested with students or close colleagues in their institution. Other institutions who use intervention research methods, for example, to improve organizational production or to resolve management issues in businesses, have developed processes with sounding-board committees (Berry 1995) to help researchers better understand their actions and impacts in their field work. Committee meetings, like the SCoP sessions, typically take place away from the field site, although membership of the sounding-board is clearly defined.
The SCoP, therefore, varies in distinct ways from the practices of some of the existing participatory research intervention groups. In particular, the simulations of participatory processes take place in an open community and produce an ongoing process of social learning for the organizers and participants in regular attendance. This means that the SCoP carries potentially higher levels of gain, but also risks. Specifically, the organizers are obliged to reveal their methods and tools, and their way of facilitating a participatory workshop, to a potentially wide range of people who have significant knowledge, interest, and experiences in participatory processes in NRM. The participants experience and provide constructive criticism and advice about how the workshop and methods can be improved. But this feedback often goes beyond practical aspects. The common diversity of participants in terms of their interdisciplinary backgrounds and institutional affiliations (e.g., researchers, consultants, public servants) seems to favor the need for organizers to make To what extent this SCoP helps to produce specified outcomes that respond to these challenges are interpreted as follows: +++ = great impact; ++ = reasonable impact; + = little impact; +/-= no discernible impact.
Key challenges related to participatory processes in NRM Outcomes of the SCoP that respond to these challenges Implementing a multidisciplinary approach to understand and manage wicked problems or "messes" + The SCoP brings people together from various backgrounds, disciplines, and levels of experience, who jointly discuss the context and problem scope of interventions, simulate a proposed participatory method, and take part in debriefing discussions. Indeed, the organizers "open" their methodologies to the other participants who can criticize them according to their own perspectives. Because this takes place early in the intervention process, the organizers are more prone to reflect on their own boundary judgments and be able to adapt their methodologies according to participants' analyses and joint discussions. Designing the participatory process and choosing the appropriate methods +/ ++ (depending on the "room to maneuver") The sessions allow the organizers to address strategic issues about what to do, why and how, with participants external to their projects. First, organizers benefit from participants' experiences and can thus minimize the risk of making poor decisions in their processes. Next, sensitive questions can be addressed in a constructive way, allowing the organizers to confront their logic of intervention with others' perceptions, and thus reinforce or adapt it. Finally, a space of creativity is created, allowing organizers and participants to generate new ideas to improve the processes being discussed. All of these aspects allow the "co-engineering" (Daniell et al. 2010b ) of the organizer's process to be supported. Identifying and deciding who participates + During the simulation phase of the sessions, it is sometimes possible to see if some specific interests are missing from the substance of the participatory methods or if the process potentially goes against any of the targeted stakeholders' interests. Ways of managing these issues and proposing how stakeholders might be selected can then be worked through. Understanding participants' interests in participating ++ By simulating the roles of the future stakeholders, the potential motivations, interests and hidden agendas of participants are sometimes brought into the open. This allows the facilitator to learn about possible participant reactions to the process or needs for the workshop. Calibrating participatory methods and tools for workshops +++ By testing the methods and tools, it becomes obvious to what extent they work for the desired purpose. At the very least, the simulation process provides some good insights into what needs to be improved and how this might be done. Participants can provide their expertise to the organizers and thus contribute to and support, using their own practical experiences, the calibration of the methods and tools. Developing facilitator skills +++ By simulating the facilitation of the workshop, the organizers are able to train themselves in the use of the participatory method/tools, as well as improve their facilitation skills in general by managing possible complicated behavior of the stakeholders (e.g., questioning the objectives of the workshop or those of the process, questioning the legitimacy of the facilitator, creating trouble, being distracted, arguing). Clarifying the values that guide the intervention, including in relation to power asymmetries + By playing the roles of the stakeholders, the participants can more easily debate the values behind the intervention, as they directly experience the method and its impacts. The discussions during the debriefing can then address the objectives of the intervention, helping the organizers to clarify their hypotheses and positioning related to the field site and stakeholders. Clarifying to what extent decision makers are ready to take into account the stakeholders' opinions +/-This is a difficult issue to address during the SCoP sessions, as this kind of information generally goes beyond participants' understanding of the case study. However, it is common for participants to probe organizers with questions on this topic in an attempt to drive critical reflection and mutual understanding. Identifying various outcomes of the process that are not always planned + By playing the roles of stakeholders, participants can gauge the possible impacts that the process can have on individuals and the group involved in the simulation (e.g., feelings of discomfort, levels of learning, conflict management, connections created between participants). Participants can also suggest means for evaluating the field intervention or for testing evaluation procedures in the sessions.
Ecology and Society 18(1): 36 http://www.ecologyandsociety.org/vol18/iss1/art36/ explicit many of the assumptions underlying their participatory intervention, including those associated with: the dynamics of ecosystem functioning; the theoretical suppositions of the proposed participatory process; and the advantages and disadvantages of the practical means chosen to carry out the process in the field. Deeper reflection and discussion on political and ethical issues also take place, such as the competing interests of the organizers and the stakeholders. By entering into such discussions, organizers and participants negotiate the meaning of their action, which sometimes leads the organizers to revisit the objectives of the participatory process, and therefore, adapt the way the workshop will be initiated and designed.
Such openness and feedback sometimes prove too intrusive for the organizers. As mentioned in the results, some organizers initially only have the objective of testing their tools, but in fact, their whole approach is questioned by the participants, as many of them see this aspect as equally important for the success of the participatory NRM process intervention. This appears to show that the community needs to more carefully explain the "rules of the game" to both current and potential organizers and participants, including that all questions on the approach and tools can be raised so they can decide whether or not to participate. Despite the occasional difference in objectives, the majority of the organizers appeared willing to participate in such an open process, seemingly because they felt that they could trust the other community members to support them, and found that the SCoP process, even if difficult, was worthwhile.
Grounded Speculation: the SCoP's Capacity to Support Cumulative Learning According to Green's studies (Green 2002, Green and Armstrong 2011) , role-playing and role-thinking help improve the accuracy of forecasts in conflict-ridden situations. Similar approaches are also developed to forecast or learn about: political problems (Toth 1988, Duke and Geurts 2004) ; organizational issues (Schelling 1961) ; or common-pool resources management (Etienne 2010) . There is a common idea behind all these approaches: by "standing in the other person's shoes," it becomes easier to predict the results of these people's interactions in a given situation. This can be carried out to inform decisions, to learn how to handle future situations, or to develop adapted evaluation procedures. The simulations that take place in the SCoP have the same objective: we aim to imagine and learn how to handle the interactions that will potentially occur during the participatory workshops. However, compared with most of these aforementioned approaches, we conduct simulations over time with many of the same participants, which might support cumulative learning.
Step-by-step, the participatory tools, methods, and workshop processes we test, as well as the discussions and ideas we share, create an informal common reference framework. Each new session is built upon the last one, and benefits from the insights gained in previous sessions. For example, we frequently mobilize previous sessions' results in our discussions. We also see that it becomes increasingly easier for participants to project themselves into the stakeholders' roles during the simulations, and for potential organizers to participate in the simulation and testing process. Therefore, we can hypothesize that the community is able to support cumulative learning among the members who regularly participate in the SCoP sessions.
However, this cumulative learning could be reinforced. Although participants often enjoy the experience of discovering new participatory tools and methods, there were several demands for hearing about what occurred in reality with stakeholders in the field. They were especially interested in knowing to what extent their advice had been followed and how the process worked out in relation to this, in particular linked to extra political ramifications and ethical dilemmas organizers ended up facing in the field when implementing the process. Without such capacity for feedback on the effectiveness and consequences of participatory processes and the procedures supporting their design, some SCoP participants showed little interest in attending sessions regularly. Therefore, we consider that for the many participants who only attended one or two SCoP sessions, and for future new participants, it may be particularly important to clarify in the sessions when and how feedback from the field will be reported to the community, providing them with an enticement to remain engaged in the community.
This feedback from the field, linked with being able to collectively debrief over the usefulness of the previous sessions, could also help to construct a deeper understanding of a range of cases and strengthen cumulative learning. It could also help the SCoP participants give meaning and form to this learning, including through the development of common principles and frameworks for designing, testing, implementing, and evaluating participatory processes for NRM. Such an enhanced SCoP process would lead to the much stronger production of "actionable knowledge" (Hatchuel 2005) , or knowledge that can be directly used in practice.
CONCLUSIONS
According to Wenger's (1998) definition, the social structure that is described in our paper can be considered as a community of practice. Indeed, it is a joint enterprise of people who want to improve their practices; its functioning allows participants and facilitators to simulate future situations, exchange information about their experiences, and generate new ideas; it produces individual and social learning; and it supports the development of a common reference framework. Throughout the paper, we have presented and assessed a number of challenges related to the design and implementation of http://www.ecologyandsociety.org/vol18/iss1/art36/ participatory processes in NRM, which constitute the main concerns for our SCoP.
As we described, the way we organize our sessions, mainly through collective role-playing simulation and debriefing of participatory processes, supports concrete learning mechanisms -participation and reification-and helps participants negotiate the meaning of their actions. However, due to the follow-up nature of much of our research, we suggest that further research, in particular through carefully designed formative or ongoing evaluation (Daniell 2012) , is required to deepen knowledge of this aspect of the SCoP and other similar communities. Moreover, we suggest that further improvements to the SCoP could be made by enhancing the feedback mechanisms between the field sites and the community. This could encourage more cumulative learning about the effects of the decisions taken following the SCoP sessions on the field site and stakeholders, and how participatory practice could be readjusted in future NRM interventions based on this knowledge.
Our experience shows that it seems useful to simulate participatory processes related to NRM issues within a community of practice in order to improve them. Such processes are implemented in complex and uncertain contexts, where classical analytical methods are insufficient to guide the field interventions (Rosenhead and Mingers 2001) . As stressed by Janssen and Goldsworthy (1996) , multidisciplinary research is essential for addressing NRM issues. This means that group work is necessary in order to confront divergent ideas in a constructive way, which is what the SCoP outlined in this paper attempts to support. Moreover, the evaluation of the practices and underlying attributes of the SCoP through the beginning phase of its lifetime have shown that it supports many other aspects that need to be considered when organizing a participatory process. For example, it was typically successful in supporting the calibration and use of participatory methods and tools, including the honing of facilitators' skills, improving the design of participatory processes, and reflecting on ethical and political issues linked to the real-life interventions in the field. For these reasons, we suggest that our community could provide a model for other practitioners around the world to set up their own SCoP-like groups to support participatory NRM practice on a broader scale.
